Discussions of health inequalities are commonly concerned with poverty. Most empirical research in the field focuses on disadvantage, with relatively little analysis of the role of wealth 1 or higher incomes. Populations worldwide are aging, and there is increasing interest in health inequalities in older populations; however, as with other groups, it is only recently that the effects of middle to higher incomes on aging outcomes have begun to be explored. 2 Many studies have identified associations between lower income and poorer health. 3 In addition, it is clear that the income-health relationship is causal, although the pathways involved are complicated. 4, 5 It is generally believed that health improvements with increasing income are relatively large but become progressively smaller across the middle and higher end of the income range, yielding a curvilinear relationship. 6 At the cross-national level, for example, a pattern of markedly diminishing improvements in life expectancy is observed when examining mid-to high-range national income countries. 7 Disability (i.e., having difficulty carrying out everyday tasks) is a critical measure of health for societies facing the challenges of caring for increasing numbers of dependent older people. Disability is a strong predictor of needing personal care and of having higher medical costs. 8, 9 Strong associations between socioeconomic status and disability among older people have been reported in developed countries, [10] [11] [12] [13] [14] [15] [16] [17] although less is known about patterns in middleincome countries. For Brazil, Melzer and Parahyba 18, 19 showed that disparities in income and educational attainment are the most important sociodemographic markers associated with differences in disability prevalence in old age. However, the shape of the income disability relationship among older people in Brazil and other developing countries has received little attention. We aimed to estimate the effect of increasing income on disability prevalence in a sample of over 63 000 older people across Brazil. Brazil has extreme income inequalities, and the available nationally representative data provide an opportunity to establish whether reductions in disability prevalence diminish as income increases from middle income through the highest income levels.
METHODS
The 1998 and 2003 National Household Surveys (Pesquisa Nacional por Amostra de Domicílios [PNAD]) were conducted by the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística). The data used in this survey are representative of the whole population residing in Brazil between September 1998 and September 2003, excluding only sparsely populated rural areas in the northern region, which was not included in the study. People in institutions were not included, but census (2000) data indicate that less than 1% of elderly people in Brazil were living in institutions.
The survey employed a multistage probabilistic sample of households. At the first stage, the units (municipal districts) were sampled. In a second stage, census sectors were selected within each municipal district of the sample. A simple systematic sample of households was then drawn in the third stage. The final sample was designed to be representative of the Brazilian population. 20 Unofficial settlements and shantytowns were included in the sample, although response rates in these areas were difficult to assess. The survey interview covered demographics, employment and occupation, health and physical mobility, education, income, migration, and household condition. Of 198 755 households sampled, interviews were held in approximately 90%, and 63 985 people 60 years and older were included in the sample: 28 943 in 1998 and 35 042 in 2003 (out of a total of 344 975 and 384 834 respondents of all ages in 1998 and 2003, respectively). Comparisons of the unweighted survey data with census information confirmed the survey's representativeness for gender and age.
Family-per-person monthly income was computed from total family income in the month preceding the interview divided by the number of people in the family. The income measure was calculated excluding persons who pay to live in the household, domestic servants, and relatives of domestic servants. To compare Objectives. We sought to identify the income-disability prevalence relationship among older Brazilians.
Methods. Data were from 63 985 individuals 60 years and older from the 1998 and 2003 Brazilian National Household Surveys. Generalized additive logistic models with cubic regression splines were used to estimate the disability-income relationships.
Results. There was a strong linear relationship between increased income and reduced disability prevalence for most of the income distribution. Benefits were still present above the 90th percentile of income but were more modest. Because incomes among the wealthiest few are disproportionately large, odds ratios of disability nevertheless showed marked improvements, even across the very highest income groups.
Conclusions. Among older Brazilians, reduced disability is associated with higher income, and these associations are present even above the 90th percentile of income. In addition to understanding mechanisms of disability reduction among impoverished individuals, work is needed to understand these mechanisms in middle-and high-income groups. (Am J Public Health. 
Disability Measures
Difficulty in carrying out activities of daily living is a good measure of the impact of disease and aging among older people. However, reported difficulty with some activities (e.g., taking a shower or going to the toilet) could be directly affected by the better bathroom equipment that higher incomes can secure. A measure less affected by such confounding is necessary to reflect real differences in health. Walking is an everyday activity that all older people would normally do, and difficulty walking moderate distances (e.g., 100 m) is relatively unaffected by facilities. Mobility disability is often an early manifestation of the disablement process and is highly predictive of disability progression. [21] [22] [23] [24] In this study, we used reported difficulty walking 100 m as a principal marker of the disablement process among older people, although we also explored activity of daily living disabilities. We combined the 2 independent PNAD samples from 1998 and 2003 in this analysis. The same methods were used and the same disability questions were asked in both surveys. Disability questions were in the following format (in Portuguese): Normally, because of a health problem, do you have difficulty: (1) feeding, taking a shower or going to the bathroom?; (2) running, lifting weight, doing sports or doing heavy work?; (3) pushing a table or doing housework?; (4) climbing steps?; (5) kneeling down or bending down?; (6) walking more than 1 km?; (7) walking approximately 100 m? Response codes included ''unable,'' ''great difficulty,'' ''little difficulty,'' ''able,'' or ''unknown,'' and respondents were classified as having a disability if they gave any of the first 3 responses.
We used difficulty walking 100 m as the principal marker of disability. An additional, broader marker was examined in a sensitivity analysis, with disability defined as inability to do 1 or more of the following: running, lifting weight, doing sports, doing heavy work, pushing a table or doing housework, kneeling down, or bending down.
Statistical Analysis
Of the 63 985 elderly people for whom interview data were available, there were missing values for 31 on education and 2081 on family income, and these individuals were excluded from analysis. Information was obtained from the participants themselves in 63.4% of cases, from an informant in the household in 32.0% of cases, and an informant living outside the household in 3.6% of cases.
We used generalized additive logistic models with cubic regression splines 25 to explore the functional form of the relationship between difficulty walking 100 m and family income per person. These models were fitted in R, a freely available software environment for Linearity of the relationship between risk of disability and income, in different regions of the income distribution, was assessed by visual inspection of the estimated spline functions and by examining changes in the estimated degrees of freedom (edf ) for the smoothed income term when models were fitted for individuals with incomes below selected percentiles (90th, 95th, and 98th). Values of the edf close to 1 were taken as evidence of linearity. All models were adjusted for age group, years of education, region of residence, place of residence, and study year. Logistic regression models were used to analyze the association between difficulty walking 100 m and grouped percentiles of family income per person. Models were adjusted for the same factors as for the cubic spline regressions. The statistical analysis presented was not weighted because the sample is self-weighting and the addition of weights made little difference to the results. All data, except those from the cubic regression models, were analyzed with Stata software, SE version 9.2 (StataCorp LP, College Station, TX).
RESULTS
The sample included 28140 men and 35 845 women aged 60 years and older. Most of the sample lived in the 2 major regions of the country (Table 1) , southeast and northeast, and were concentrated in urban areas. The number of older women was greater than the number of older men, and the majority of sample members were aged 60 to 69 years. Attainment of education was limited, and some participants were living on very low incomes.
The median family monthly income (excluding people who declared zero income) was around R $273 (US $88) per person in September of 2004, rising to R $5139 (US $1661) per person in the top percentile. Income was grossly skewed, and jumps in median income became progressively larger toward the top end of the income distribution. Table 2 shows that the unadjusted prevalence for difficulties walking 100 m (or being unable to do so) for those below the median per capita family income was 21.8% (95% confidence interval [CI] = 20.8, 22.8) for men, and this figure decreased to 7.7% (95% CI = 5.9, 10.0) in the highest income group (above the 95th percentile). As expected, the prevalence rates of difficulty were higher in women but had similar large differences by income group: 33.6% (95% CI = 32.4, 34. 8) in the poorest 50% and 18.3% (95% CI =15.1, 21. 9) in the richest 5%. Figure 1 shows spline plots of the adjusted odds ratios (OR) for difficulty walking 100 m as a function of family income per person, presented by gender. These models were adjusted for age group, living in an urban area, education, region, and survey year. Only individuals with an income above the median were included in the model fitting. Increases in income had a negative linear effect on risk of disability for both men and women living on middle-to-high incomes. Evidence for diminishing returns on the effect of income on risk of disability was seen at the top end of the income distribution (> 90th percentile; edf for smoothed income term in model fitted to individuals with incomes below 95th percentile, edf = 1.001 for men and 1.002 for women; edf for smoothed income term in model fitted to individuals with incomes below 98th percentile, edf = 1.700 for men and 2.1 for women).
Modeling of the income gradient in disability within each 10-year age category revealed some evidence of diminishing association at the greatest ages for men, but not for women (significance of smoothed income term: P = .580 for men, P = .007 for women aged 80 years or older; P < .01 in all other age-gender subgroups). This may reflect a selective survival effect among older men, consistent with findings in the US population. 2 An alternative way of examining the income disability relationship is to divide the population into percentile groups by income (as in Table 2 ) and use conventional logistic regression models (Table 3) . As with the spline plots, these logistic models were adjusted for education, age, region of residence, place of residence, education, and study year. The OR for disability in the 85th to 90th percentile of income was 0.53 (95% CI = 0.44, 0.63) for men compared with the bottom half of the income distribution, but in the 95th percentile, the OR was markedly lower (OR = 0.35; 95% CI = 0.28, 0.44). A similar pattern of sustained improvement across the highest income percentiles was present for women.
Sensitivity Analysis
To assess whether the result reported was specific to mobility disability, we undertook the same generalized additive logistic analysis for a broader measure of disability. The alternative outcome recorded inability to carry out a wide range of everyday tasks, including lifting a weight, doing housework, or bending down (see ''Methods'' section). The shape of the income-disability relationship in this case (data not shown) was little changed from the results presented above. Accounting for proxy respondents in the models revealed that they were more likely to report walking difficulties (OR =1.55; 95% CI =1.46, 1.65) than were those who did not respond by proxy, but this did not influence the estimated incomedisability association. Reported ethnicity was not significantly associated with walking difficulty before or after adjusting for other variables, including income (adjusted P = .10).
DISCUSSION
In this study, we examined income-disability relationships in a sample of over 63 000 older people across Brazil. In all analyses, there was a strong and predominantly linear relationship between higher income and lower prevalence of disability. Even for those elderly people in the highest 3 income groups (the top 15% of income), disability prevalence rates decreased when the values of per capita family income increased. Although we have found some evidence for a curvilinear relationship, this was only across the very highest income levels, with modestly diminishing disability gains present only across the top 10% of income. However, because absolute amounts of income at the high end rise very rapidly, the top 5% of the population still had markedly lower ORs for disability than those 5% or 10% lower on the income scale.
Limitations
In evaluating these results we should consider the limitations of the data. Socioeconomic differences in health can be measured by a range of markers, but there is evidence that income is a better discriminator of health status than are education or occupation. 26 The selfreporting of income is always likely to be approximate, but reported values are thought to be lower than the actual values, so this bias would tend to reduce rather than increase the effect of income on health. In addition, there may be a tendency in the PNAD surveys for low-wage workers to be recorded as receiving the official minimum-wage value, and because of this factor, we concentrated here on the upper half of the income distribution. Income is highly skewed, with a few families receiving very large amounts, so we examined relationships both by actual income and by grouping the upper half of the income distribution into percentile groups, ranking the sample by increasing income, and reducing the effects of underreporting and the skew of the data. Our analysis primarily used mobility disability (i.e., difficulty walking 100 m) as the disability marker. This may not reflect overall disability, but when we repeated the analysis with a broader marker, the pattern of association with income was little changed. The data presented are cross-sectional and provide no direct evidence of the causal direction between family income and disability prevalence. However, Davey-Smith and Lynch 4 and others 27 have argued that there is a great deal of evidence supporting a causal explanation for the effect of income on health.
Strengths
Although the available data have limitations, they also have enormous strengths. These include the very large sample size and nearly national coverage. This study provides the only national data (with the exception of the sparsely populated rural areas of the northern region) on disability among older people in Brazil. The data set includes key demographic and socioeconomic variables, allowing for the adjustment of models for potential confounders. The disability data include information on widely used markers of the disablement process, including mobility disability.
We are not aware of any previously published, comparable results with a large-scale data set from a developing country. For the United States, Minkler et al. 2 found results similar to ours in older people. A number of theorists have argued that the shape of the income-health relationship has fundamental importance
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: if the income-health relationship were attributable to poverty or material disadvantage, then a strongly curvilinear relationship would be expected. If, instead, the relationship is more linear, then the mechanisms are likely to be more subtle and include behavioral and psychosocial factors. These ''subtle'' mechanisms of disability in old age are likely to include medical care interventions, such as hip and knee joint replacements, 29, 30 cataract operations, and the benefits of many other forms of research derived from prevention and treatment technology. 31 Unfortunately, no data are available in the PNAD surveys on access to such care. An interesting finding in our analysis is the apparent reduction in the prevalence of reported difficulty walking 100 m in 2003 compared with 1998 (Table 3) found this reduction in prevalence was more marked in the oldest age group (aged 80 years or older) and among poorer respondents (i.e., those with family incomes less than 3 times the minimum wage per person [US $248])-groups with relatively high prevalence rates. Reductions had occurred for both genders and in all the major regions of residence. A third wave of PNAD data will be collected shortly, and this will allow a more stable estimate of change to be calculated.
Lower rates of disability in rural areas were found in the 1998 survey. 18 This may reflect real differences in health, but may also be caused by shorter survival times after onset of disabling disease (with relative lack of medical input), or migration of ill seniors into urban areas. Unfortunately, these hypotheses could not be explored in the available cross-sectional data. As noted in the ''Sensitivity Analysis'' section, a term for selfreported race was not significant in our models, perhaps reflecting the overriding importance of income differences, which outweigh race-specific effects in these data.
Overall, our analysis clearly shows that, in Brazil, increasing income remains a very strong factor associated with reduced mobility disability risks, even across the highest income groups. To maximize the gains in functioning in the older population over the coming decades, it will clearly be critical to address issues of poverty. In addition to this, however, more work is needed to understand health inequalities at levels of income well above that of poverty. 1 
Conclusions
Disability prevalence among older people decreases across the income gradient in Brazil, including across the highest income groups. There is evidence for modestly diminishing returns from rising income above the 90th percentile of income. In addition to poverty, the other factors involved in the progressive reduction in disability associated with increasing income need to be identified. j Note. OR = odds ratios; CI = confidence interval. Model adjusted for age group, environment, education, region, and study year.
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